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ABSTRACT 

Background: Venous thromboembolic disease (VTE) remains a significant source of morbidity and 
mortality. As non-specific subjective complaints and a lack of objective clinical examination findings 
complicate the diagnosis of both deep venous thrombosis (DVT) and pulmonary embolism. Objective 
diagnostic testing is required to confirm or exclude the presence of venous thromboembolism before 
subjecting patients to unnecessary long-term anticoagulation. Aim of the Work: This study was aimed to 
measure the level of soluble P-selectin (sPsel) in Egyptian patients with DVT and asses its diagnostic value 
in relation to other clinical data and radiological examination. Subjects and Methods: This study was 
carried out on 80 individuals, attending Ain Shams University Hospitals between October 2015 and March 
2016 after Ethical committee approval. They were divided into two groups.: Group I, 50 patients who were 
positive for DVT by duplex ultrasound. They were 41 males and 9 females. Their ages ranged 20 - 77 years, 
with a mean of 46.20 + 11.78 years. They were 41 (82%) males and 9 (18%) females, with a male to female 
ratio of 4.55:1. Group II: 30 healthy subjects with no clinical signs, symptoms, or history of DVT. They 
were 23 (76.7%) males and 7 (23.3%) females, with a male to female ratio of 3.28:1. Results: There was a 
highly significant difference between patients (group I) and controls (group ID as regards P-selectin, the best 
cut off was70.5 ng/ml with 98% sensitivity, 100% specificity, a NPV of 96.8% and a PPV of 100%. 
Conclusion: Diagnostic cut-off levels of P-selectin in cases with DVT is 70.5 mg/L that can safely 
differentiate patients who are free from DVT from others who are positive for DVT or those who would 
eventually develop thrombosis regardless their primary duplex ultrasound scanning results. 
Recommendations: As our study recommends the use of serum P-selectin as diagnostic biomarker in DVT 
alone; in addition to the newly estimated cut-off levels for these biomarker, further studies on larger number 
of cases are needed for more evaluation of these cut-off values and to establish whether they could be used to 
guide anticoagulation therapy when duplex ultrasound is unavailable. 
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INTRODUCTION 

Venous thromboembolism (VTE) remains biomarker or combination of biomarkers and 
a significant health problem of which Deep vein clinical presentation that can confirm the 
thrombosis (DVT) is a common life-threatening diagnosis, when ultrasound is unavailable ®. 
disorder, affecting approximately 1-3 per 1,000 of In the 1970’s, Gwendolyn J. Stewart suggested a 
the population each year `~. relationship between inflammation and 

Deep vein thrombosis (DVT) usually thrombosis ®. 
refers to the formation of a thrombus in the deep Several studies, despite the small sample 
veins of the leg, although DVT may also occur in size, have demonstrated elevated levels of soluble 
the veins of the upper limbs. DVT can occur P-selectin (sPsel) in patients with deep venous 
spontaneously without a known underlying cause thrombosis ”. 
or after provoking events, such as trauma, cancer, P-selectin, a protein from the lectin family 
surgery or acute illness ®. and a cell adhesion molecule is the first up- 

Timely and accurate diagnosis of DVT is regulated glycoprotein on activated endothelial 
often difficult due to the diffuse symptoms a patient cells and platelets and has procoagulant 
may manifest. Currently, scoring systems based on a properties. P-selectin, stored in the platelets (alpha 
patient’s presentation are used to establish the granules) and in the endothelial cells (Weibel- 
probability of having a venous thrombosis and to Palade bodies), is translocated to the cell surface 
determine if further diagnostic testing is warranted ©. after activation and partially released into the 

In the majority of cases, diagnosis is circulation in its soluble form. The binding of P- 
based upon confirmatory compression duplex selectin to its specific counter-receptor, P-selectin 
ultrasound. However, ultrasound is not always specific ligand-1 (PSGL-1, present on the surface 
available. Use of plasma D-dimer testing has of leukocytes and platelets), initiates various 
proved successful in excluding the presence of procoagulant mechanisms ®. 
venous thrombosis. However, there is no current 
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This study was aimed to measure the level 
of soluble P-selectin (sPsel) in Egyptian patients 
with DVT and asses its diagnostic value in 
relation to other clinical data and radiological 
examination. 


SUBJECTS AND METHODS 

This study was carried out on 80 
individuals, attending Ain Shams University 
Hospitals between October 2015 and March 2016 
after Ethical committe approval. Informed consent 
was obtained from patients to use their samples. 
They were divided into: 

Group I: 

This group included 50 patients who were 
positive for DVT by duplex ultrasound. They 
were 41 males and 9 females. Their ages ranged 
from 20 - 77 years, with a mean of 46.20 + 11.78 
years. They were 41 (82%) males and 9 (18%) 
females, with a male to female ratio of 4.55:1. 
Group IT: 

This group included 30 healthy subjects 
with no clinical signs, symptoms or history of 
DVT. They were 23 (76.7%) males and 7 (23.3%) 
females, with a male to female ratio of 3.28:1. 

Their ages ranged from 20 - 66 years, 
with a mean of 44.56 + 11.66 years. 

The patients fulfilled the following inclusion 

criteria: 

= Age 18 years or over. 

= Confirmed diagnosis of DVT by duplex 
ultrasound imaging. 

Patients were subjected to the following: 

Full clinical history with special stress on 

smoking, obesity, medications especially oral 

contraceptive pills, personal or family history of 

DVT, concurrent medical problems, history of 

cancer, serious extremity injuries and history of 

recent surgery or bedridden > 3 days. 

Thorough clinical examination laying stress on 

symptoms and signs of thrombosis. 

Duplex ultrasound examination of the affected 

extremity. 

Laboratory investigations including: 

1. Complete blood count (CBC) using Beckman 
Coulter counter (Coulter Corporation, Florida, 
USA). 

2. Prothrombin time (PT) and activated partial 
thromboplastin time (aPTT) using Sysmex 
oo (Siemens Diagnostics — Germany) 


3. CRP analysis by Rapid latex agglutination test 
for the qualitative screening and semi- 
quantitative determination of C-reactive 
protein (CRP) in serum (Biomed- CRP- 
Germany) . 
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4. Measuring the level of sPsel in the blood, via 
an Enzyme Linked Immune-Sorbent assay 
(ELISA) ®”. 

Sample Collection: 

For each patient and control subject, of 
venous blood were withdrawn under complete 
aseptic conditions using vacutainer test tubes. 
Blood samples were divided as follows: 
= 2 mL blood were put in a tube containing 

potassium ethylene diamine tetra-acetic acid 
(K2 — EDTA) as an anticoagulant in a 
concentration of 1.2 mg/ml for CBC. 

= 2 mL of the remaining blood were put in a tube 

containing 0.2 mL trisodium citrate (9 parts 
blood to 1 part anticoagulant). Platelet poor 
plasma (PPP) was collected by centrifugation 
at 3000 x g for performance of PT, aPTT. 
These tests were done immediately after 
separation of plasma. 

= jml of blood was collected in serum gel tube 

and centrifuged within 2 hours of collection for 
CRP. 

= The remaining PPP was kept at -70° C for 

further analysis using the ELISA kit. 


Statistical methods 
Data were analyzed using IBM SPSS (version 
24) statistical software package under 


Windows XP operating system for IBM 
compatible PC. 


A- Descriptive statistics: 
= Qualitative data were described in the form of 
number and percentage. 
= Quantitative data were described in the form of 
mean + standard deviation (SD), range and 
median. 
B- Analytical statistics: 
= Chi-Square test (X2): was used for 


comparison of qualitative data. 

= Student's t-test: was used for comparison 
of quantitative data. 

= Sensitivity (true positive rate): How good 
the test is at detecting disease. 

= Specificity (true negative rate): How good 
the test is at identifying normal. 

=» Diagnostic accuracy (DA): 
correctly classified. 

= A receiver operating characteristic (ROC) 
curve: used to illustrate the diagnostic 
properties of a test on a numerical scale. 

= Regression analysis: used to sort the 
markers according to their importance in 
discrimination between different studied 
groups of patients. 

= P yalue: < 0.05 is considered significant. 

= P value: <0.01 is considered highly 
significant. 
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= P value: > 0.05 is considered insignificant. 
The study was approved by the Ethics Board 
of Ain Shams University. 


RESULTS 

Eighty persons in this study were divided 
in to two groups: patient group (50 patients 
positive for DVT by duplex ultrasound) and 
control group (30 healthy volunteers). 


I - Data of patient group 
A- Site of DVT 

DVT present in 50 patients. Most of 
patient (49 patient,99%) develop DVT in lower 
limb, while one patient was in upper limb (1%). 
This patient was on intravenous drug abuse. 
B- Risk factors (Table 1) 

As for risk factors, 3 (6%) patients were 
obese, 7 (14%) patients were smokers, 9 (18%) 
patients were recently bedridden for > 3 days and 
5 (10 %) patients used oral contraceptive pills. 
C- Wells score 

All patients were greater than 3 with 
probability of deep venous thrombosis. The Wells 
score considers 1 point each for: active cancer, 
paralysis, paresis, recent plaster immobilization of 
lower limb, recently bedridden for >3 days or 
major surgery in past 4 weeks; localized 
tenderness along distribution of deep venous 
system; entire leg swollen; calf swelling >3 cm 
compared to asymptomatic leg; pitting edema and 
collateral superficial veins. A Wells score of 0 or 
1 is associated with a low probability of venous 
thrombosis, a score of 2 with an intermediate 
probability of DVT and scores greater than 3 with 
a high probability of venous thrombosis ®. 


Il- Descriptive data of the studied groups (Tables 
2&3): 

In group I (50 patients positive for DVT 
by duplex ultrasound), the age ranged from 20 to 
77 years, with a mean age of 46.20 + 11.78 years. 
They were 41 (82 %) males and 9 (18 %) females, 
with a male to female ratio of 4.6:1. 

In group H (30 healthy volunteers), the 
age ranged from 20 to 66 years, with a mean age 
of 44.9 + 12.25 years. They were 23 (76.7%) 
males and 7 (23.3%) females, with a male to 
female ratio of 3.3:1. 


HI- Laboratory data 
A- Hematological data of the studied groups 
(Tables 2&3): 

In group I, WBC count ranged from 3.7 to 
17.8 x10°/L (mean 8.24 + 3.09), Hb levels from 
6.9 to 16 g/dL (mean 12.08 +2.33), platelets count 
from 105 to 535 x10 ° /ul (mean 272 + 90.47) and 
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MPV ranged from 8 to 10.2 fl (mean 8.80 + 0.65). 
PT ranged from 11 to 15.6 seconds (mean 13.53 + 
1.32), INR from 1 to 1.49 (mean 1.21 + 0.16) and 
aPTT from 25 to 38 seconds (mean 32.40 +.46). 

In group IL, the WBC count ranged from 3.9 
to 18 x10 YL (mean 9.07 + 3.68), Hb level from 8.5 
to 16 g/dL (mean 12.44 + 1.97), platelets count from 
110 to 530 x10 */ul (mean 241.03 + 88.95) and MPV 
ranged from 7.3 to 9.8 fl (mean 8.77 + 0.64).PT 
ranged from 11 to 16.4 seconds (mean 13.84 + 1.43), 
INR from 1 to 1.6 (mean 1.26 + 0.18) and aPTT from 
28to35 seconds (mean 31.8+ 2.4). 
B- Chemical investigation of studied group 
(Tables 2&3): 

In group I, the ALT ranged from 19 to 44 
(IU/L) (mean 30.68 + 7.18) and AST ranged from 
19 to 48 (IU/L) (mean 32. 54 + 7.58), Creatinine 
ranged from 0.6 to 1.1 (mg/l) (mean 0.83 + 0.15) 
and Urea ranged from 14 to 54 (mg/l) (mean 23.40 + 
7.80). 

In group II the ALT ranged from 18 to 44 
(IU/L) (mean 33.03 + 8.21) and AST ranged from 
19 to 46 (IU/L) (mean 34. 43 + 8.56), Creatinine 
ranged from 0.6 to 1.1 (mg/l) (mean 0.85 + 0.14) 
and Urea ranged from 14 to 54 (mg/l) (mean 24.47 + 
8.01). 
= Comparison between different studied 

groups as regards hematological data and 
chemistry data. 

Regarding the comparison between group 
I (patients with positive duplex) and controls, no 
Statistically significant differences were detected 
between both studied groups as regards the 
hematological parameters or chemical parameters 
as shown in Table (3). 


C- CRP in studied groups (Table 4): 

In group I, CRP ranged from 6 to 96 mg/l 
with a mean of (17.62415.31). 

while in group II, CRP was < 6 mg/l. 
D- Serum -P selectin in studied groups (Table 
5): 

In group I, s-P selectin ranged from 70.5 
to 109.5 (ng/ml) (mean 93.06+ 6.52). 

In group II, s-P selectin ranged from 4 to 
27.5 (ng/ml) (mean 14.18+ 5.59). 
= Comparison between different studied 

groups as regards the measured markers: 

There was a highly significant difference 
between patients (group I) and controls (group ID 
as regards CRP and P-selectin (p = 0.000) as 
shown in Table (6). 


IV - Correlation between P selectin and other 
laboratory data of patient 

None of the studied clinical, haematological 
and chemical parameters showed any statistically 
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significant correlation with p-selectin in patient (Table 9): 
group, as shown in Table (7). Receiver operator characteristic (ROC) 
curves were done to establish cut off levels for the 
V - Correlation between risk factors and P diagnosis of DVT, threshold values were determined 
selectin in patient group that differentiated control group from patient group. 
None of the studied risk factors As regards P-selectin, a value of 70.5 ng/ml 
significantly affect s-P selectin as shown in Table expression level was determined that had 98% 
(8) sensitivity, 100% specificity with a NPV of 96.8% 


VI - Performance characteristic of P-selectin as and a PPV of 100%. 
diagnostic markers for DVT 


Table (1): Risk factors of patient group. 
Parameters 


: Negative 
N 
P 


ositive 5 
; Negative 41 
> 
: Negative 47 


Table (2): Descriptive and laboratory data of the studied groups. 


Patient group Control group 
pone NO.=50 NO.=30 


44.90 + 12.25 46.20 + 11.78 
Female 7 (23.3%) 9 (18.0%) 
Male 23 (76.7%) 9 (18.0%) 
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13.84 + 1.43 13.53 + 1.32 
1.26 +0.18 1.21 +0.16 
31.80 + 2.40 32.40 + 3.46 
RBC (10”/L) 4.46 + 0.56 4.33 + 0.70 
12.44 + 1.97 12.08 + 2.33 
WBC (10L) 9.07 + 2.24 8.24 + 2.59 
PLT (10°/L) 241.03 + 59.25 272.76 + 67.47 
8.77 + 0.64 8.80 + 0.65 
ALT (IU/L) 33.03 + 8.21 30.68 + 7.18 
AST (IU/L) 34.43 + 8.56 32.54 + 7.58 
creatinine (mg/dl) 0.85 + 0.14 


Mean+SD 24.47 + 8.01 23.40 + 7.80 
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Table (1): Comparison between group I and group II patients as regards clinical and haematological 


arameters. 
Parameters Independent t-test 
P-value 


i 


R 


PT: prothrombin time; aPTT: activated partial thromboplastin time; INR: international normalized ratio, WBCs: white 
blood cells; Hb: hemoglobin; PLT: platelets 


12.08 + 2.33 12.44 + 1.97 Rae Peer 
WBC (10°/L) eee tae re 1.073 0.287 








Table (2): CRP in studied groups. 


Parameter oe oe 
Median(IQR) 12.00 (10 - 24) A 
< 
CRP (mg/l) Range 6 — 96 All are negative < 6(mg/I) 


Table (3): s-P selectin in studied groups. 


=— | ae 
l 93.06 + 6.52 14.18 + 3.49 
P. selectin (ng/ml) 70.5 109.5 4275 


Table (4): Comparison between different studied groups as regards the measured markers. 


Patient Control Independent 
Parameters ia 








Median(IQR) 12.00 (10 - 24) All are negative 6.731% 0.001 
Range iT 6-9% |  <6mg) 


93.06 + 6.52 14.18 + 5.59 
70.5 — 109.5 E E 
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Table (5): Correlation between P selectin and other laboratory data of patient. 


Table (6): Correlation between risk factors and P selectin in patient group. 


Range 
Female 93.61 + 7.21 85 — 109 
Left Lower limp 92.95 + 6.75 70.5 — 109.5 
Left Upper limp 95.00 + 0.00 95 — 95 0.091 0.913 
Right Lower limp 94.17 + 3.79 91.5 —98.5 
Positive 93.00 + 8.34 85 — 109.5 
Positive 94.10 + 9.03 87 — 109 
for > 3 days Positive 90.17 + 2.26 86 — 92.5 f i 
; Negative 92.98 + 6.51 70.5 — 109.5 
Table (7): Performance of P-selectin as diagnostic markers for DVT 


Cut off point | AUC | Sensitivity Specificity 


Parameters 

















P.selectin 1.000 98.00 


100 
80 
60 
—= P.selectin (ng/ml) 
40 
20 
Ob 
(0) 20 40 60 80 100 


100-Specificity 
Figure (1): ROC curve showing the best cut-off values to differentiate control group and duplex positive 
group. 





Sensitivity 
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DISCUSSION 

Venous thromboembolism (VTE) is a 
disease that includes both deep vein thrombosis 
(DVT) and pulmonary embolism (PE). 

It is a common, lethal disorder that affects 
hospitalized and nonhospitalized patients. It is 
associated with increased long-term morbidity, 
disability, mortality, and high rates of recurrence. 
So accurate diagnosis of both is essential as 
delayed or missed diagnoses can result in death or 
longer term complications “”’. 

However, diagnosis cannot be based only 
on clinical presentation due to the lack of 
sensitivity and specificity of signs and symptoms 
€. Historically, the diagnosis of acute venous 
thromboembolism (DVT and PE) had depend 
primarily on imaging modalities including duplex 
ultrasound, helical CT scans, and venography, to 
establish the diagnosis of VTE. Currently, both 
imaging modalities and serological tests are 
utilized. These measured molecules are regarded as 
the biomarkers of DVT including D-Dimer, P- 
selectin, Factor VIII, thrombin generation, 
inflammatory cytokines, microparticles, fibrin 
monomer, D-Dimer, and IL-10 o, 

The use of plasma D-dimer testing was 
proved to be successful in excluding the presence 
of venous thrombosis, and it is the most commonly 
used clinical marker for VTE. A negative value of 
D-dimer may safely rule out both DVT and PE, 
with a high sensitivity up to 95%. However, due to 
its low specificity, D-dimer alone, even combined 
with clinical criteria, cannot be used to diagnose 
the DVT. 

Its value also increases with recent 
surgery, trauma, or infection. Elevated levels are 
also seen with liver disease, pregnancy, and renal 
disease “®. 

Some researchers reported that the adding P- 
selectin testing to the diagnostic algorithm has the 
potential to make the diagnosis of DVT more 
convenient and economical “”. 

The aim of the current study was to 
determine the significance of P-selectin in DVT 
and whether it serves as a good clinical marker for 
DVT. 

The current study was carried out on 80 
individuals, who were divided into two groups: group 
(50 newly diagnosed patient patients positive for 
DVT by duplex ultrasound) and group II (30 control 
subjects). All patients were evaluated as regards age, 
sex, body weight, medications, smoking history, 
personal or family history of DVT and history of 
recent surgery. 
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CRP by latex agglutination method and P- 
selectin assay by ELISA were measured in all patient. 
Similarly these marker were used also by Barnes et 
al.” and Antonopoulos et al. as well as 
Ramacciotti et al. “®. 

Comparison between studied groups as 
regards their demographic and different laboratory 
tests (hematological and chemical tests) revealed 
no significant difference between all groups. These 
results are in agreement with Barnes et al. ® who 
studied three groups of individuals: 30 normal 
subjects, 22 patients positive for DVT on duplex 
ultrasound and 21 symptomatic patients, but 
negative for DVT on duplex ultrasound, and found 
no significant difference between three groups 
regarding their demographic data and laboratory 
tests. 

In our study, we observed that serum p- 
selectin concentration did not correlate with the 
platelet count (age, height, weight, PT, INR, 
APTT, etc.) gender, and baseline medication or 
BMI This is in agreement with Ay et al. ®©; Shi et 
al. "*’, Nagy et al. “” who found that no relation 
between p-selectin and any of the above 
parameters. 

Regarding CRP level, it was significantly 
higher in patients group (Group I) than control 
group. In agreement with our results Gremmel et 
al. ®) studied two groups of individuals: 88 normal 
subjects and 44 patients with acute unilateral 
symptomatic DVT of the lower limb whose 
diagnosis of DVT was confirmed by color duplex 


sonography. 
They recorded that CRP values at the time 
of diagnosis(using, hs-CRP with 


immunonephelometry) was significantly higher in 
patients than in healthy controls (1.16 mg/dL 
[range, 0.03-10.6 mg/dL] vs 0.15 mg/dL [range, 
0.02-2.63 mg/dL]. 

Other studies also reported that CRP 
concentration was significantly higher in patient 
groups as opposed to control group “®. The 
elevated levels of CRP in cases of DVT can be 
explained by inflammation which has been 
suggested as a risk factor for DVT: as patients with 
(DVT) manifest the four cardinal signs of 
inflammation heat, redness, pain, and swelling. It 
is known that the procoagulant thrombin is capable 
of stimulating multiple inflammatory pathways, 
and, also, inflammatory cytokines such as 
interleukin (IL)-6, IL-8, and monocyte chemotactic 
protein (MCP)-1 are capable of activating 
coagulation in VTE. Inflammatory cytokines may 
influence the expression of tissue factor, an 
initiator of the extrinsic pathway of coagulation, 
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thus providing a trigger that lead to 
thrombotic disease ®”. 

However, in a prospective study, some 
researchers as Tsai et al. P? measured the level of 
CRP in 19,237 adults with no baseline history of 
venous thromboembolism, cancer, or warfarin use. 
The endpoint was validated venous 
thromboembolism during follow-up (median, 7.8 
years). A total of 159 venous thromboembolism 
events occurred and he found that there was no 
relationship between base line CRP levels and the 
subsequent development of VTE. 

In addition, other studies evaluated that the 
use of plasma CRP level alone, does not appear to 
be useful to diagnose DVT °, 

Fox et al.” combined the data from the 
these studies and yielded a pooled weighted 
sensitivity of 77 % and specificity of 66%.Thus, 
plasma CRP level, used alone, does not appear to 
be useful to diagnose venous thrombosis. 

Also Ramacciotti et al. “® reported that 
CRP discriminated DVT positives from negatives 
but the p-value observed with CRP was lower than 
observed with sPsel. The standard deviation was 
also high (SD=+3.4) and even combining it with 
the Wells score or other biomarkers did not 
increase the sensitivity/specificity. 

As regards P-selectin levels in the present 
study; a highly significant difference existed 
regarding its level, being significantly higher in 
group I (duplex positive patients) than the control 
group ®. 

This finding can be explained by knowing 
that P-selectin translocate to the surface of 
activated platelets incorporated into a growing 
thrombus and supports the recruitment of 
circulating leucocytes. It also induces the 
expression of tissue factor on monocytes and 
mediates the binding of platelets to monocytes and 
neutrophils. As TF binds factor VII and activates 
factor IX and factor X, it is hypothesized that the 
P-selectin-induced TF synthesis on monocytes 
supports and maintains the local activation of 
blood coagulation in the hours following monocyte 
recruitment ?®, 

Using ROC curve, the diagnostic 
sensitivity and specificity of the different cut-off 
values for the studied marker in the current study 
were done. It was found that P-selectin cut-off 
point at 70.5 ng/ml showed 98% sensitivity and 
100% specificity. This value was selected to 
differentiate between control subjects and patients 
with duplex documented DVT so that patients who 
have levels below these selected values can be 
safely regarded as DVT free and not given 
anticoagulant treatment. 


may 
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In a study done by Ramacciotti et al. “° 


who studied three groups of individuals: 30 normal 
subjects, 62 patients positive for DVT on duplex 
ultrasound and 116 symptomatic patients, but 
negative for DVT on duplex ultrasound, all from 
USA and found that ELISA assays which were 
used to evaluate circulating sPsel selectin was 28% 
sensitive and 96% specific at the cut-point 90 
ng/ml. 

Concerning P-selectin, Ramacciotti et al. 
(9 Hou et al. °” and Wang et al. ° used flow 
cytometry „another method to measure P-selectin 
to establish the diagnosis of DVT, the cut-off was 
17.8% expression level for P-selectin. While 
enzyme-linked immunosorbent assay was used to 
measure the level of P-selectin expression on 
platelets in our study, flow cytometry assay was 
used to evaluate circulating sP-selectin levels in 
the other studies. However, enzyme-linked 
immunosorbent assay more economic. 

In other study ,Ay et al. measured sP- 
selectin in 116 patients with confirmed recurrent 
VTE and invited all patients for a follow-up 
investigation after 3 months.They obtained blood 
samples for a 2nd sP-selectin measurement from 
102 (88%) of the patients and 129 age- and sex- 
matched healthy individuals. Basal sP-selectin 
concentrations in acute occurrence were 
significantly higher in patients [mean (SD), 47.3 
(15.0) ng/L] than in control individuals [36.8 
(11.0) ng/L; P <0.001] .Thirty-four patients 
(29.3%) had sP-selectin concentrations greater than 
55.1ng/L cutoff. And measured sP-selectin again 3 
months after study entry in 102 of the 116 patients. 
sP-selectin concentrations at study entry [46.3 
(15.8) ng/L] and after 3 months [47.8 (15.4) ng/L] 
were not significantly different. The mean 
difference between the 2 sP-selectin values was 2.2 
(10.2) ng/L. The Ist and 2nd sP-selectin 
measurements were markedly correlated (r = 0.8). 
So Patients with venous thromboembolism (VTE) 
have demonstrated increased sP-selectin 
concentrations immediately after an acute event 
and at several months after VTE however 
increased sP-selectin concentrations are associated 
with VTE. 

In other studies done by Antonopoulos et 
al. patients with VTE measured sPsel 
concentrations immediately after an acute event 
and at several months after VTE they found that 
high levels of sPsel were recently associated with 
an increased risk for recurrence of DVT. 

On the other hand, a decrease in plasma 
sPsel levels, after 7 days of therapeutic heparin 
therapy, have also been demonstrated. So it may be 
useful in follow up “. 
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In follow-up study done by Vandy et al. 
e», they established that a combination of Wells 
score >2 and a sP-sel >90 ng/mL could rule in the 
diagnosis of lower extremity DVT (LE-DVT) with 
a specificity of 95% and a positive predictive value 
of 100%. Conversely, a Wells score <2 and a sP- 
sel <60 ng/mL could rule out the diagnosis with a 
sensitivity of 99% and a negative predictive value 
of 96%.22. 

High sPsel concentrations have been 
observed in other diseases including ischemic heart 
disease, atherosclerosis, acute ischemic stroke, 
DM, congestive heart failure peripheral artery 


disease, intermittent claudication, congestive 
cardiomyopathy, in addition to deep vein 
thrombosis ®., 


Burger and Wagner °” found a 


correlation between elevated platelet P-sel and the 
development of atherosclerotic lesions, the latter of 
which can lead to thrombosis. 

In our study sP-selectin levels were not 
affected by age, gender, smoking, obesity, patients 
were recently bedridden for > 3 days and patients 
used oral contraceptive pills. 

Similarly, Hameed et al. ?® found that no 
significant difference between sP-selectin and age, 
gender, smoking, arterial hypertension and 
hyperlipidaemia. However in other study they 
found that the level of sP-selectin in blood 
increases with deterioration of type 2 diabetes 
mellitus compensation and arterial Hypertension 
) In our study patient diabetic and hypertension 
patient were excluded. 

In other study related to body weight 
found that there is an association of higher P- 
selectin with risk of Chronic venous insufficiency 
(CVD %. 

In a recent study the levels of platelet- 
derived microparticles and soluble P selectin can 
be used as novel early diagnostic marker of acute 
myocardial infarction 7), 

Evaluation of sPsel at different time points 
during the evolution of VTE or during 
anticoagulation therapy will probably be a useful 
tool for surveillance and guidance of therapy for 
me patients with venous thromboembolic disease 


In conclusion, contrast venography is the 
most reliable way of diagnosing DVT, while it 
cannot be routinely used for screening purposes 
because of their uncomfortable invasion and 
complex procedures and compression ultrasound is 
also consider the current standard of care for the 
diagnosis of DVT. However, ultrasound is not 
always available, especially on the weekend, at 
night, or in smaller hospitals. In circumstances 
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when ultrasound in not available, Therefore, 
biomarkers with high sensitivity and specificity are 
desirous of being identified for screening and early 
diagnosis of thromboembolism. 

sP-sel takes these advantage of the 
biomarker associated with thrombosis and 
inflammation and differentiate patients who are 
free from DVT from others who are positive for 
DVT These biomarker in association with the 
clinical exam show early promise of making a 
laboratory diagnosis of DVT. 

Furthermore it can be used in follow up the 
patient with DVT and will probably be a useful 
tool for surveillance and guidance of therapy for 
the patients with venous thromboembolic disease. 


CONCLUSION 

This study suggests the importance of P- 
selectin in assessing DVT. We conclude that the 
diagnostic cut-off levels of P-selectin in cases with 
DVT is 70.5 mg/L. that can safely differentiate 
patients who are free from DVT from others who 
are positive for DVT or those who will eventually 


develop thrombosis regardless their primary 
duplex ultrasound scanning results. 
RECOMMENDATIONS 

Serum P-selectin may be used as 


diagnostic biomarker in DVT; in addition to the 
newly estimated cut-off levels for these biomarker, 
further studies on larger number of cases are 
needed for more evaluation of these cut-off values 
and to establish whether they could be used to 


guide anticoagulation therapy when duplex 
ultrasound is unavailable. 

REFERENCES 

1)Antonopoulos CN, Sfyroeras GS, Kakisis JD, 


Moulakakis KG, Christos D, Liapis CD (2014): The 
role of soluble P selectin in the diagnosis of Vnoeus 
thromboembolism. Thrombosis Research, 133: 17-24. 

2)Vesa SC, Macarie AF, Vlaicu SI, Micu B, Buzoianu 
AD, Crişan S (2016): Assessment of additional risk 
factors for deep vein thrombosis in patients with 
various malignancies. HVM Bioflux, 8(1):17-19. 

3)Wells PS, Anderson DR, Rodger M, Forgie M, 
Kearon C, Dreyer J, Kovacs G, Mitchel M, 
Lewandowski B, Kovacs MJ (2003): Evaluation of 
D-dimer in the diagnosis of suspected deep-vein 
thrombosis. N Engl J Med., 349:1227-35. 

4)Barnes DM, Wakefield TW, Rectenwald JE (2008): 
Novel Biomarkers Associated with Deep Venous 
Thrombosis: A Comprehensive Review. Biomarker 
Insights, 3:93-100. 


Soluble P-selectin Level in Patients... 


5)Ramacciotti E, Blackburn S, Hawley AE, Vandy F, 
Ballard-Lipka N, Stabler C, Baker N, Guire KE, 
Rectenwald JE, Henke PK, Myers Jr DD (2011): 
Evaluation of soluble P-selectin as a marker for the 
diagnosis of deep venous thrombosis. Clinical and 
Applied Thrombosis/ Hemostasis, 17(4):425-31. 

6)Ay C, Jungbauer LV, Kaider A, Sailer T, Tengler 
T, Koder S, Kaider A, Panzer S, Quehenberger P, 
Pabinger I and Mannhalter C (2007): High 
Concentrations of Soluble P-Selectin Are Associated 
with Risk of Venous Thromboembolism and the P- 
Selectin Thr715 Variant. Thromb Haemost., 53(7): 
1235-1243. 

7)Kyrle PA, Hron G, Eichinger S, Wagner O (2007): 

Circulating P-selectin and the risk of recurrent venous 

thromboembolism. Thromb Haemost., 97:880-883. 

Frenette PS, Denis CV, Weiss L, Jurk K, 

Subbarao S, Kehrel B, Hartwig JH, Vestweber D, 

Wagner DD (2000): P-Selectin glycoprotein ligand 1 

(PSGL-1) is expressed on platelets and can mediate 

platelet-endothelial interactions in vivo. J Exp Med., 

191:1413-1422. 

9) Barbara B, Imelda B , Mike L (2016): Dacie and 
Lewis Practical Haematology 12th 

Edition. WWW. ELSEVIER. COM. 

10) Online Microbiology Notes (2015): C-Reactive 
Protein (CRP) Test- Principle, Uses, Procedure and 
Result Interpretation. WWW.MICROBIOLOGYINFO. COM. 

11) Rectenwald JE, Myers DD Jr, Hawley AE, , 
Longo C, Henke PK, Guire KE, Schmaier 
AH, Wakefield TW(2005): D-dimer, P-selectin, and 
microparticles: novel markers to predict deep venous 
thrombosis. A pilot study. Thromb Haemost.,94:1312— 
7. 

12) Heit JA (2015): Epidemiology of venous 
thromboembolism. Nat Rev Cardiol., 12(8): 464—474. 
13) Coleman DM and Wakefield TW _ (2012): 
Biomarkers for the diagnosis of deep vein thrombosis. 

Med. Diagn., 6(4):253-257. 

14) Pulivarthi S and Gurram MK (2014): 
Effectiveness of D-Dimer as a Screening Test for 
Venous Thromboembolism: An Update. North 
American Journal of Medical Sciences, 6(10):491-499. 

15) ShiD, Xu X, Xu Z, Nakamura T, Pang Y, Yao 
C, Wang F, Chen D, Dai J, Jiang Q (2014): P- 
Selectin: An Unpredicted Factor for Deep Vein 
Thrombosis after Total Hip Arthroplasty. BioMed 
Research International, 6:66-69. 

16) Ramacciotti E, Blackburn S, Hawley AE, Vandy 
F, Lipka NB, Stabler C, Baker N, Guire KE, 
Rectenwald JA, Henke PK, Myers DD, Wakefield 
TW (2012): Evaluation of Soluble P-selectin for the 
Diagnosis of Deep Venous Thrombosis. Clinical and 
Applied Thrombosis/Hemostasis, 17(4):425-431. 

17) Nagy B, Debreceni LB and Kappelmayer J 
(2012): Flow Cytometric investigation of classical and 
alternative platelet activation markers. The Journal of 
the International Federation of Clinical Chemistry and 
Laboratory Medicine, 23(4): 124-134. 


8) 








1538 


18) Gremmel T, Cihan Ay C, Seidinger D, Pabinger 
I, PanzerS, and Koppensteiner R (2011): Soluble p- 
selectin, D-dimer, and high-sensitivity C-reactive 
protein after acute deep vein thrombosis of the lower 
limb. J Vasc Surg., 54:48-55. 

19) Bucek RA, Reiter M, Quehenberger P, Minar E 
(2002): C-reactive protein in the diagnosis of deep vein 
thrombosis. Br J Haematol., 119(2):385-389. 

20) Hou H, Ge Z, Ying P, Dai J, Shi D, Xu Z, Chen D 
and Jiang Q (2012): Biomarkers of deep venous 
thrombosis. J Thromb Thrombolysis, 34(3):335-46. 

21) Tsai AW, Cushman M, Rosamond WD, Heckbert 
SR, Tracy RP,Aleksic N, Folsom AR (2002): 
Coagulation factors, inflammation markers, and 
venous thromboembolism: the longitudinal 
investigation of thromboembolism etiology (LITE). 
Am J Med., 113(8):636—642. 

22) Fox EA and Kahn SR (2005): The relationship 
between inflammation and venous thrombosis. Thromb 
Haemost., 94: 362-5. 

23) Maskell NA and Butland RJ (2001): A normal 
serum CRP measurement does not exclude deep vein 
thrombosis. Thromb Haemos., 86(6):1582—1583. 

24) Vandy FC, Stabler C, Eliassen AM, Hawley AE, 
Guire KE, Daniel D, Myers DD, Henke PK, Wakefield 
TW (2013): Soluble P-selectin for the diagnosis of lower 
extremity deep venous thrombosis. Journal of vascular 
surgery Venous and lymphatic disorders, 1(2):117-1125. 

25) Burger PC and Wagner DD (2003): Platelet P- 
selectin facilitates atherosclerotic lesion development. 
Blood , 101:2661-2666. 

26) Wang L, Liu GJ, Chen YX, Dong HP, Zhang YQ, 
Wang LX (2010): Combined use of D-dimer and P- 
selectin for the diagnosis of aplenic or portal vein 
thrombosis following splenectomy. Thromb Res., 125 
(5): 206-209. 

27) Ed Rainger G, Chimen M, Harrison MJ, Yates 
CM, Harrison P, Watson SP(2015): The role of 
platelets in the recruitment of leukocytes during 
vascular disease. Platelets, 26(6):507-20. 

28) Hameed A, Rubab Z, Rizvi SKA, Hussain S, Latif 
W and Mohsin S (2017): Levels of platelet-derived 
microparticles and soluble p-selectin in patients of 
acute myocardial infarction (case control study). J Pak 
Med Assoc., 67; 998. 

29) Urbanovych AM, Suslyk HI, Kozlovska KY 
(2016): Content of sP-selectin and Cytokines in Blood 
of Patients with Type 2 Diabetes Mellitus and Arterial 
Hypertension Depending on Diabetes Compensation 
Condition. International Journal of Chemistry, 
8(2).123. 

30) Bryan LJ, Callas PW, Criqui MH, Cushman M 
(2012): Higher soluble P-selectin is associated with 
chronic venous insufficiency: the San Diego 
Population Study. Thrombosis research, 130(5):716- 
719. 


